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Description 

The invention is relating to carpet backings based on block copolymers derived from a vinyl aromatic and a con- 
jugated diene and mora in particular styrene and butadiene and/or isoprene respectively. 

5 More in particular the invention is relating to a carpet backing tor polypropylene, polyester or oolyamide carpets. 

Up to now, backings of polypropylene, polyester or polyamide carpets are mainly obtained by applying either a 
carboxylated coDOlymer of styrene and butadiene as a latex, optionally mixed with a foaming agent, and a vulcanizing 
agent on the backside of a carpet, followed by a labonous and expensive drying and vulcanisation step, or by applying 
a plastisol of PVC on the carpet back. 

10 Such initial carpets can usually be obtained by tufting polypropylene, polyester or polyamide yarns through a fabric 

of the same or anyhow a compatible starting material. The function of the backing :s anchoring of the tufted yarns. 

In addition it is generally known that conventional caroet backing processes may require the use of primers to 
adhere the backings or other methods to improve adhesion, such as corona discharge treatment or flame treatment. 
For example the Jaoanese patent apolication No 02255739 disclosed a continuous sheet-like crosslinked foam 

is consisting of a resin mixture composition, which contained 1 0-55 wt% of a block copolymer, of which the two terminal 
blocks were consisting of styrene polymer and the middle block was consisting of ethylenebutylene copolymer or 
ethylene propylene copolymer, 40-35 wt% of polypropylene based resin ana 5-4C wt% of poiyethyiene based resin, 
which could be stuck with a separate adhesive or bonding agent to a plastic film or sheet, onto another foam or onto 
various surface skin materials such as a metal foil, paper, non-woven cloths of natural fibres or synthetic fibres, vinyl 

20 leather and the like. In order to form a composite material, which might be used inter alia as buffering material for lining 
or backing domestic products such as carpets. However, it could clearly be derived from said application that m order 
to reach sufficient adhesion between the continuous sheet-like crosslinked foam and a surface skin to which ;t is stuck, 
the surface of the continuous sheet-like crosslinked foam should be subjected to a corona discharge treatment or p !ame 
treatment. 

25 It will be appreciated that as well the foaming of the starting composition of block copolymer, polypropylene and 

polyethylene as the subsequent sticking of the foamed sheet to a surface of another layer represented additional 
process steps and costs. 

Recent pressures from governmental and environmental agencies have placed strong empnasis on the need for 
many plastic articles to be prepared from completely recyclable components. The recycling operation generally involves 
30 heating and melting the usual waste polymer articles, to temperatures .n excess of :he melting point of each of the 
components therein. The resultant molten plastic mass is then used to form a new structure or article using conventional 
extrusion moutaing etc operations. The temperatures encountered in the recycling operations cause even the small 
or residual quantities of backing composition to char and/or discolour upon prolonged heating to above 1 75 3 C or for 
shorter durations of temperatures of above about 200 J C, which are required ^or e g blow moulding cf the reclaimed 
35 polymer, thereby visibly fouling or darkening the reclaimed plastic. 

Such operations are not possible with carpet backing up to now used. 

It wifl be aoprectated, that the backing polymer composition of said carpets must be sufficiently compatible with 
said carpet fabric polymers to provide acceptable physical properties of the reclaimed polymer blend in the articles to 
be reused. 

*o Therefore the primary object of the present invention is to provide such carpets, whicn have to be completely 

recyclable without any significant charge to environment and at costs as low as possible. 

Another object of the present invention is to provide an economically attractive process to produce such carpets 
aimed at. 

From U.S. patent No 3,772,234 were known petroleum wax compositions comprising: 



45 



so 



a) a petroleum wax predominating n paraffin wax. and 

b) 7 5-30% by weight based cn the composition of a block copolymer having at least one essentially completely 
hydrogenated polybutadiene block, the block prior to hydrogenation having a 1.2-content in the range from 1 3 to 
45% and in particular in the ranges from 1 3 to 1 7% (column 1 , lines 30-35) and from 25-31 % (column 4. hnes 33-39) 

Although it was indicated that said oetroleum wax compositions could in orincipie be used for oaper or film coating 
or carpet backing, due to the formation of tight bond with paper or other fibrous products and metal foils cr continuous 
webs such as glassme, it will be appreciated that the type of petroleum waxes used n the disclosed compositions are 
certainly not sufficiently compatible with poiyproDylene or polyester carpet fibres to enade an easy recycling by man- 
ufacturing novel articles from waste carpet mass by normal processing 

Moreover, the indicated viscosities of said compositions at 300 3 F ,n centipoises were clearly -egardec as tco ^cw 
for efficient carpet backing processing aimed at. 

F-om the European patent application no 0 046 563 there were actually known filled and plastic;sad blends cf 
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linear low density poly(ethylene-a-oleftn) for use in the backside coating of a carpet to obtain sound deadening sheeting 
lor automotive carpet. These compositions contained as mam ingredient (a) ethylene/a-oiefin copolymer and (b) plas- 
ticiser, selected from processing oils, epoxidised oils, polyesters and polyether esters and <c} a filler m a substantial 
amount and optionaitv (d) an elastomenc polymer, in a specific mutual weight ratio range. However as taugnt ;n claim 

s 2, preferably no elastomenc polymer should be present at all, whereas this elastomenc polymer, if any was to be used, 
could be selected from an extensive group of different types e.g. ethylene-propylene rubber, poiyurethane. vulcanisable 
elastomers, such as styrenebutadiene rubber, ethylene/prooylene/diene terpolymer (EPDM), chlorosulfonated poly- 
ethylene and styrene-butadiene-styrene triblock copolymers. 

The European patent application no. 0541.174 actually disclosed to a person skilled in the art a block copolymer 

io composition comprising: 

(a) a block copolymer of vinyl aromatic and conjugated diene monomer, 

(b) thermoplastic polymers selected from polyalkylenes, polyvinyl aromatic), poiylphenylene ether), ana mixtures 
thereof in an amount of from 5 to 500 parts by weight per 100 parts by weight of block copolymer. 

is ( C ) a plasticiser consisting of low molecular weight {poly(alkylene), having a Mw/Mn ratio tn the range of from 1.0 

to 3.0 and a number average molecular weight in the range of from 1100 to 5000, in an amount of from 5 to 200 
pans by weight per 100 parts by weight of block copolymer, and 

(d) fillers in an amount of from 0 to 500 parts by weight per 100 parts by weight of block copolymer, and 

(e) additrves, each in an amount of from 0 to 50 parts by weight per 100 parts by weight of block copolymer 

20 

There compositions are found not to be influenced by heat ageing with reference to ;n particular the bleeding out 
of plasticiser. and could be applied therefore for more sophisticated areas such as in the medical area, in socrting 
goods, wire and cable enrobing, automotive, flooring and roofing compositions 

In particular in example 8 at page 7 of this publication (2), a composition :s disclosed comorising 100 ptw nycro- 
25 genated triblock copolymer, 100 parts by specific low molecular, weight alkylene oligomer plasticiser (HYVIS 200), and 
50 pans of polypropylene (PPSM 61 00), and 20 ptw of resin (KR1 5TALEX F 1 20) for which were shown retained physical 
properties after heat ageing due to the absence of plasticiser migration from the composition, according to teaching 
in said document. 

It wiil be aporeciated by a person skilled in the art that for the manufacture of said recyclable carpets, the carpet 
30 backing must meet a combination of several requirements: 

a) the backing composition must be sufficiently compatible with ail the other ingredients of the carpet, 

b) the backing composition should have a melt viscosity low enough to allow a complete penetration into the tufts 
of the upper layer to ootain sufficient anchoring of said tufts at the chosen processing conditions. For ,ccp pile 

35 tufted carpets the anchoring should be > 3 kg, while for cut pile the anchoring should be > 1 kg Normal processing 

temperatures range from 150 * to 200 a C. 

c) the backing composition must provide a sufficient stoutness of the carpet back under using conditions, 

d) the carpet backing composition may not become tacky under storage, transport or use conditions of the final 
carpet, and 

40 e) it should be possible to add significant amounts of dispersed fillers and/or flame retarders to the carpet cackmg 

composition for economic reasons, such as calcium carbonate or silica, magnesium hydroxide or alluminium oxide 
tnhydrate. 

As a result of extensive research and experimentation, the recyclable carpet aimed at, have new been suronsmgly 
45 found. 

Accordingly the invention is relating to easily and fully recyclable carpets, comprising a thermoplastic carpet faoanc 
of polyfpropylene), polyesters, or polyamide yarns and a block copolymer composition applied on the back side of the 
carpet fabric, said block copolymer composition comprising at 'east: 

so a) a olock copolymer, containing at least two terminal polyfvmylaromatic; b'cc<s and at 'east one internal poiy 

(conjugated diene) block, 

b) a non-aromatic plasticizmg oil in an amount of from 30 to 250 parts by weight per 100 parts by weight of block 
copolymer. 

c) a poly(vinylaromatic) block compatible resin selected from coumarone-mdene -esm. pclyphenylene ether resin. 
ss poly(styrene) resin, ooly(alfamethyisryrene) 'esm. vinyl toluene-alfa methylstyrene copolymer resin, cciyi rcene) 

resin, and poiyimethyl indene)resin. m an amount of from 30 to 200 parts by weignt per 1C0 parts by weignt of 
block copolymer, and having a meit viscosity of <5C0 Pa.s at processing temoeratures n the -ange of 'rem * 50 to 
200 a C 
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Th 9 amount of said block copolymer composition applied on the carpet back according to the present invention is 
in the range from 100-1600 g/m2 of carpet back surface and preferably in the range of from 200 to 1000 gym* 

The block copolymers which have been found to be suitably applied, preferably are linear triblock copolymers or 
multi-armed (more than 2 arms) radial or star shaped block copolymers, the blocks of whicn have been predominantly 
5 derived from styrene and butadiene and/or isoprene respectively The poly(con|ugated diene) blocks may optionally 
have been hydrogenated up to a substantial degree, i.e. more than 30% of the ethylenic ^saturation 

With 'he term "predominantly derived from' is meant that the mam monomer of the respective individual blocks 
optionally may be mixed with minor amounts of another comonomer and more in particular with minor amounts of the 
main monomer of the other blocks. 
io Examples of the vinyl aromatic monomers may be selected from styrene, a-methyistyrene. p-methyistyrene. m- 

methylstyrene o-methylstyrene, p-tert-dutylstyrene, dimethylstyrene, vinylnapnthaiene and the like and mixtures there- 
of and conjugated diene monomers may be selected from butadiene, isoDrene. piperylene and the like, and mixtures 
thereof 

Of these monomers styrene and butadiene or isoprene or mixtures thereof are preferred. Most oreferably block 
is copolymers have been found to be used, which only contain substantially pure poiy(styrene) blocks and substantially 
pure poty(butadiene) or polyfisoprene) blocks. 

Examples of such block copolymers which can be suitably used are Cariflex, Kraton 0 and G block copolymers 
(Cariflex and Kraton are trade marks) and more preferably Canflex KX 139. Car.flex TR-1102, Kraton G 1652, Kraton 
G 1726 block copolymers are used. 
20 it will be aDpreciated that also mixtures of hydrogenated and non-hydrogenated or partially hydrogenated block 

copolymers can be used as starting ingredients for the block copolymer composition, in adaition to individual grades 
of hydrogenated block copolymers or non-hydrogenated block copolymers or partially hydrogenated block copolymers. 

It will be appreciated that the poly(conjugated diene) blocks of the block copolymers to be used for the compositions 
of the present invention, can be selectively hydrogenated and/or may be grafted with a polar entity, such as carboxylic 
25 acids or derivatives thereof, epoxy compounds, silane compounds, amines or amides 

Representative examples of block copolymers grafted with unsaturated acid derivatives are known from US oatent 
No 4 007,311, US patent No. 4 264,747 and European patent applications 0085115. 0173380, 0215501 , 0301665. 

Preferably the grafting of polar entities will be performed on the selectively hydrogenated poly/conjugated diene) 
blocks. More preferably unsaturated carboxylic acid or esters or anhydrides thereof, will be grafted to said hydrogenated 
30 poly(conjugated diene)blocks. 

Preferred examples cf such grafting agents are maleic anhydride, fumaric acid or esters thereof -laconic acid or 
esters or anhydride thereof, acrylic acid or methacn/lic acid or esters of these acids and preferably glycioyi acryiate. 
More preferably maleic anhydride or acrylic acid esters are used. 

Examples cf commercial block copolymers grafted with maieic acid anhyande are Kraton FG 1 901 and FG 1 921 X. 
35 Mixtures of unmodified hydrogenated block copolymers and of modified hydrogenated block copolymers and pref- 

erably those block copolymers, the basic blocks of which are structurally related or more preferably similar, can also 
be used for the hot melt compositions to be used for the present invention. It will be appreciated that the use of func- 
txinaiized selectively hydrogenated block copolymers as constituent in the hot melt compositions to be used according 
to 'he present invention, only will be necessary with reference to the desired compatibility with polar thermoplastic 
40 polymers of the yarns applied for the starting carpet. In particular said modified hydrogenated OIock cooolymer alone 
or mixed with non-modrfied block copolymers will primarily be used in case of polyamide carpets. 

In addrtion, such individual block copolymer grades may themselves actually comprise blends of a credominant 
part by weignt of triblock copolymer as hereinbefore defined and a minor part (<20 %wt) of a diblock cooolymer. which 
originated from the Irving precursor block copolymer before (partial) coupling and termination or may consist of tnblccK 
45 copolymers oniv. 

' The terminal blocks m the optionally selectively nydrcgenated block copolymers have usually apparent molecular 
weights, ranging from 3,000 to 100,000 and preferably from 5.000 to 20,CCO, and the vernal, optionally selectively 
hydrogenated poly(conjugated diene) blocks usually have apparent molecular weights m the range of from 10.000 to 
300,000 and preferably from 30.000 to 100,000. The initially prepared poly(conjugated diene) blocks usually contain 
50 from 5 to 50 mcl%, relative to the conjugated diene molecules, of vinyl groups originating frcm t 2 polymeria; cn and 
more preferably from 5 to 1 5% ,n case of use of non-hydrogenated block copolymers and from 25-40% n case of use 
substantially compietely hydrogenated block copolymers. 

The complete block copolymer to be used according to the oresent invention, s normally containing bound v-nyi 
aromatic .n an amount cf from 20 to 50% by weight and preferably from 25 to 50% oy weight. The apparent molecular 
55 weignt ol the total block copolymer will normally be ;n the range of from 20.000 to 350 COO and preferacly m the -ange 
of from 40 000 to 200.000 and more preferably -n the range from 40,000 to 1 50 000 

As component \b) various olasticizmg oils are useful in the comoositicns to oe used according to the cresent 
invention 
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Ptastictzing oils which have been found useful include petroleum derived oils, olefin oligomers and low molecular 
weight polymers, as well as vegetable and animal oil and their derivatives 

The petroleum derived oils which may be employed are relatively high boiling materials, containing only a minor 
proportion of aromatic hydrocarbons preferably less than 20 percent and more preferably less than 15 oercent by 
s weight of the oil most preferably the oil may be totally non-aromatic. The oligomers may be polypropylene, polybutenes. 
hydrogenated polyisoprene, hydrogenated poiybutadiene. polypiperylene and copolymers of piperylene and isoprene, 
having average molecular weights between 350 and 10,000. 

Vegetable and animal oils include glyceryl esters of the usual fatty acids and polymerization products thereof 

Examples of a preferred paraffinic oil are Pnmol 352 (Pnmol is a trade mark) Catenex SM 925. Catenex SM 956 
w (Catenex is a trade mark) and the Napvis and Hyvis (trade marks) polyolefms, having a molecular weight in the range 
of from 500 to 6,000. 

As component (c) various terminal block comoatible resins are useful in the compositions used according to the 
present invention. 

Examples of the terminal polyvinyl aromatic) block modifying resins include coumarone-mdene resin ooiyphe- 
is nylene ethers and more particularly poly(2,6-dimethyl-1 ,4-phenylene ether), polystyrene resin, poiy(alfa-methyt sty- 
rene) vinyltoluene-alphamethylstyrene copolymer resin, polymdene resin, or poly(methyl mdene) resin. 

Examples of such commercial resins are Hercures HM 1 00, Hercures A 1 20 : Hercures A 1 00. Endex 1 60, Knstalex 
F 120, Knstalex F 5140, Nevchem NL 140 and Piccotex 120. (Hercures, Endex, Knstalex, Nevchem and Piccotex are 
trade marks.) 

20 Preferred modifying resins are optionally substituted polystyrene resins. 

The weight ratio of the components a), b) and c) of the starting hot melt composition to be used for the process cf 
the present invention, is normally in the range of from 30 to 200 parts by weight and preferably from 30 to 170 parts 
by weight and more preferably from 120 to 170 parts by weight, of plastictzing oil per 100 parts by weight of block 
copolymer and from 30 to 150 parts by weight and preferaDly from 75 to 125 parts by weight of end block compatible 

2S resin per 100 parts by weight of block cooolymer. 

The block copolymer compositions as specified hereinbefore, can be applied on the carpet back either by several 
methods known in principle for application of a hot melt composition or by the application of the hereinbefore specified 
block copolymer composition in a finely powdered form, e.g. obtained by cryogenic milling, as specified in the cccending 
European application Mo. 93203636.1 filed December 22, 1993, in a suitable layer and heating said layer by e g. IR 

30 irradiation to achieve a continuous bacKtng layer. 

Said starting hot melt comoositions have been found to provide an optimal melt viscosity of < 500 Pa s at the usual 
processing temperatures in the range of from 150-200 3 C, ana more preferably in the range from 0.5 tc 100 Pa.s in 
that temperature range. Moreover, they have appeared to give a hardness of the final backing layer of from 40 to 50 
snore A, 'whereas the amount of hot melt aimed at to be applied on the carpet sack for economically attractive carpet 

35 manufacturing of the hereinbefore specified type of from 1 00 to 1 600 g/m 2 and preferably from 2C0 to 1 0C0 g/m 2 could 
be reached. 

It will be appreciated that the hot melt composition may optionally contain :n addition to the three before-mentioned 
main components one or more auxiliary agents such as stabilizers, fillers, colouring agents and slip agents 

The stabilizers or antioxidants ootionally used in accordance with the practice of the oresent invention include high 
*o molecular weight hindered phenols and multif unctional phenols such as sulpnur and/or pnosphorus containing phenols. 
Hindered phenols are well known to those skilled in the art and may be characterized as phenolic compounds, which 
also contain stencally bulky radicals m close orcximity to the phenolic hydroxyl group thereof. In particular tertiary butyl 
groups or amyl groups generally are substituted onto the benzene ring in at least one of the ortho positions relative to 
the phenolic hydroxy group 

*s Representatives of sucn stabilizers are commercially available under the trade marks Sumilizer and irganox, e g. 

Sumilizer GM and GS. Irganox TCtO. 

As additional auxiliaries, inorganic and organic fillers can be used, whicn are well known in the art Examples of 
such fillers include calcium carbonate, aluminium silicate, clay, talc, titanium dioxide, bentomtes, kaolin, barytes. mica, 
silica, barium sulfate or mixtures thereof. A preferred filler is calcium carbonate The fillers can be incorporated in 
50 amounts up to 400 parts by weignt per 100 parts oy weight of oicck copolymer and preferaoly from 15C-25C carts and 
which has a particle size of > 1 u. and more preferably in the range from 5-50 u 

Examples of commercial fillers of that type are Durcal 5 and Millicarb (both are trade marks). 
It will be appreciated as surprising by a person skilled in the art, that wnen aodytng a hot melt cn a carcet l abr:c 
according to the present invention by one step processing techniques, such as not melt coating extrusion -coating or 
ss powder coating carpet backings couio be obtained, showing very good ancrorng of rhe e g. polyDrcoyler.e tufts Ce- 
pending on the backing weight, a tuft anchoring of 3-3 kg is obtainable Moreover, the bonding cf :he backing layer to 
the upper layer and the optional secondary backing may be more than 3 M-5 cm. as determined by a t30° T-Deel 
strength test. 
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On the other hand the carpet backings obtainable according to the present invention apoeared to show an attractive 
flexibility m combination wrth an attractive stoutness of the total carpet. It is preferred that backing layer has a total 
thickness in the range of from 0. 1 to 5 mm and preferably from 0 2 to 0 5 mm. 

For some of the use purposes of the recyclable carpets e.g. automotive carpets to be produced according to the 
5 present invention, the hot melt composition or powdered composition can be straightly applied on the carpet faDnc in 
one step. 

For carpet embodiments requiring higher wear resistance like e.g. domestic tufted carpets or institutional caroets, 
the application of a precoat composition, based on said starting hot meit composition having a melt viscosity of < 20 
Pa s at processing temperatures in the range of from 150-120 °C and more oreferably having a melt viscosity m the 
10 range from 0.5 to 1 5 Pa.s in that temperature range, on the fabric as a first step, followed by application of a second 
layer of a hot melt block copolymer composition, showing a relatively higher meit viscosity as second step, is preferred 
For caroet embodiments requiring higher wear resistance, most preferably a precoatmg layer of the block copol- 
ymer composition is applied as hot melt by extrusion coating and a subsequent layer is applied ;n the form of a fine 
powder, which layer is subsequently lused into a continuous layer by heat treatment 
rs The amount of precoat composition to be applied on the carpet back can vary from 1 00 to 1 600 g/m 2 and preferably 

from 100 to 500 g/m 2 . Carpet backings thus obtained show a very good tuft anchoring together with good filament 
binding resulting in good wear-out properties. 

It wtil be appreciated that according to a further alternate embodiment of the present invention an additional 
secondary backing or web, composed of polypropylene or jute, can be applied for special purposes. This web can be 
20 conveniently applied in the same coating step(s) as the backing itself. 

It will be appreciated that the outside of the applied hot meit composition layer of the carpet after cooling can, ,f 
desired, be additionally coated with a relatively thin layer, providing an anti-slio and/or an adhesive thin coating to fix 
and keep the carpet in its exact position e.g. by applying a usual adhesive coating. 

The application of the block copolymer composition can be carried out by means of a variety of usual application 
25 techniques. Preferably a hot meit extrusion coating or powder coating process will be used and more preferably in 
combination with a subsequent roll take off equipment to compress sheet and carpet fabric. 

It will be appreciated that another aspect of the invention is formed by easily and fully recyclable carpets, having 
a back layer derived from the hereinbefore specified block copolymer comDOSitions. showing a hardness of from 40 
to 60 shore A, containing an amount of hot melt composition in the range from 1 00 to 1 600 g/m2 and having a thickness 
30 of from 0.1 to 5 mm and preferably from 0.2 to 0.5 mm, and having a basic carpet !a D r:c denvea from polypropylene 
or ooiyamide or polyester yarns. 

' Anotner aspect of the invention is formed by the block copolymer compositions to be used for carpet cacking ana 
providing a fully recyclable carpet, which moreover shows an attractive combination of properties and which can be 
obtained with relatively low manufacturing costs due to the rather simple oacxing tecnmque. 
35 Accordingly the invention is also relating to block copolymer compositions for backing of easily and fully recyclable 

carpets, comprising: 

a) 1 00 parts by weight of a block copolymer containing at least two terminal poly(vrnylaromatic) blocks and at least 
cne internal pclyfccnjugated diene) block, 
40 b) 30 to 180 parts by weight of a non-aromatic plasticizing oil, 

c) 50 to 160 parts by weight of a poly(vinylaromatic) block compatible resin, selected from coumarone-mdene 
resin. poly(pheny!ene ether) resin, poly(styrene) resins, poly(alfamethyistyrene) resin, vinyl toluene-alfa methyi- 
styrene copolymer resin, poly(indene) resin, and poiyfmethyi mdene)resin 

45 Mere preferably said block copolymer compositions comprise modified cIcck cccoiymers octamabie oy grafting 

with unsaturated carboxylic acids, or esters or anhydrides thereof on the polyfconiugated dienel blocks. 

More preferably said block copolymers compositions comprise block copolymers, having polyvinyl aromatic) 
blocks which have been derived from pure styrene and have apparent molecular weignts m the mage of from 5.000 
to 20,000,and internal poly(conjugated diene) blocks having been derived from pure butadiene or iscprene and having 
?o apparent molecular weights in the range of from 20,000 to 1 C0.CC0. 

Optionally an inorganic filler and more preferably calcium carbonate may be induced ud to an amount of SCO parts 
by weight. 

Such block cooolymer compositions may be prepared according to methods known cer se such as r^igh shear 
mixing or mixing under heating until the desired melt viscosity is reached. 
55 A further aspect of the present invention is formed by the fluffy shredded recyciacle caroets, which can oe -eoroc- 

essed into useful products by means of compacting and subsequent extrusion 

The invention will be further illustrated by the following examples, however without -estnctirg ts sccoe :o :rese 
embodiments 
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Example 1 

A hot melt composition (1 ) prepared by high shear mixing in an extruder and containing 70 pans by weight Kraton 
G 1652 and 30 parts by weight Cariflex KX139. (a commercial available styrenebutadiene block copolymer, having 

5 Mw 92.000 and styrene content 40% and melt flow rate at 200 9 C/5 kg of 20 cymtn (ISO 1 .133)}, 140 parts by weight 
of Catenex SM 925, (commercial available pararfinic/naphthenc oil (64/34) density 15 a C 867 kg/m 3 , pour point -15 
•C), 30 parts by weight of Kristalex F-120, (commercial available low mol weight thermoplastic hydrocarbon polymer 
derived largely from alpha-methylstyrene, 118 *C softening point), 1 part by weight Kemamide E (Kemamide is a trade 
mark for a commercially available ecrucamide (slip agent), mol. weight 335, density 130 * g/mi: 0.875) and 1 pan by 

w weight of irganox 1010. having melt viscosity of 30 Pa.s at 150 °C and of 1 3 Pa.s at 1 80 °C, was applied on the backside 
of a loop pile polypropylene carpet fabric, containing 2-10 piles/cm 2 and each pile consisting of about 1 00- 1 40 filaments, 
by means of an extrusion coating process. The experiments were earned out cn a carpet coating equipment, using 
several mill rolls. 

The hot extruded sheet (melt temperature in the die was 170 'CI was directly applied on the carpet back side 
is The bonding force between the backing composition and the PP fabric was determined by means of a T peel test 

The tuft anchoring was measured by means of pulling one tuft until release from the carpet backing. 
The measured properties have been listed in the Table. 

Example 2 

20 

A hot melt composition (2), containing 100 parts by weight of Cariflex TR-HC2. 114 parts by weight of Catenex 
SM 925, 30 parts by weight of Kristalex F-120, 200 parts by weight of Ourcal 5 (a commercial calcium carbonate 
powder), 1 part by weight of Kemamide E and 1 part by weight of Irganox 1010. having a melt viscosity at 160 3 C of 
82 Pa.s and at 180 °C of 32.2, was applied in the same way as described in example i to the same PP carpet fabric 
25 back side. The measured properties have been listed in the Table 

Example 3 

A hot melt composition (3), containing 100 pans by weight of Cariflex KX 1 39 100 parts by weight of Catenex SM 
30 g25, 50 parts oy weight of Knstaiex F-120, 200 parts by weight of Durcai 5, 1 part by weignt of Kemamide E and 1 part 
by weight of Irganox 1010, having a melt viscosity at 160 a C of 95.2 Pa.s and at 160 a C of 30 Pa.s. was applied in the 
same way as described in example 1 to the same PP carpet fapnc back sice. 

The measured properties have been listed in the Table. 

35 Example 4 

A hot melt composition (4), containing 1 00 parts of Kraton G 1 652, 1 40 parts by weight of Primol 352 (a commercially 
available paraffinic oil; density at 15 *C: 685 kg/m°; pouring point -13 5 C), 100 parts oy weight of Kristalex F-120 200 
pans by weight of Ourcal 5, 1 pan by weight of Kemamide E and 1 cart by weight of Irganox 1010, having a melt 
-to viscosity at 160 °C of 156 Pa s and at 180 a C of 39 Pa.s was applied in the same way as described in example 1 to 
the same PP carpet fabric back side. 

The measured properties have been listed m the Table. 

Exampl e 5 

45 

The hot melt composition (1), as specified in example 1. was applied cn a back-sice of a polyamide PET carpet 
fabric, containing from 10-20 piles/cm 2 and each pile comprising from 100 to NO filaments by means of an extrusion 
coating process. The experiments were earned out as specified in example t 

The measured properties have been listed in the Table 

so 

Example 5 

A hot melt composition containing 100 parts of Cariflex TR KX 139. 30 parts by weignt cf Catenex SM 955. 100 
parts by weight of Hercures A 100, 1 part by weight of Kemamide E and 1 part by weignt of Irganox 1010. having a 
55 rnert viscosity at 130 a C of 13 Pa.s, was applied :n the same way as descnoed in examele 1 to the same ? D carpet 
fabric back side 

On top cf this orecoat a hot melt composition i4) tn powdered form with an average particle size of 350 urn was 
applied in a powder coating equipment. 
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A tuft anchoring of > 3 kg and a good binding of the filaments was obtained. 
Example 7 

s A hot melt composition containing 100 parts of Kraton G 1726, 100 parts by weight ol Hercures A 1 20. 140 parts 

by weight of Catenex SM 925, 50 parts of D ureal 5. 1 part Kemamide E and 1 partlrganox 1 0l 0, having a mett viscosity 
at 1 30 *C of 0.7 Pa.s, was applied in the same way as described in example i to the same PP caroet fabric back side 
On top of this precoat a hot melt composition (2) in powdered form with an average particle size of 500 u.m was applied 
in a powder coating equipment. 

io Excellent tuft anchoring, filament binding and delaminating force (ASTM D3936) of the textile backing were ob- 

tained. 

Example 8 

'5 50 parts KRG 1726, 50 parts KRG 1652, 150 parts Hercures A 120, 175 parts Catenex SM 925, 50 parts Durcal 

5, 1 part Kemamide E. 1 partlrganox 1010, having a melt viscosrty at 1 60 °C of about 1 Pa.s, was applied in the same 
way as describred in example 1 to the same PP carpet. 

On top of this precoat a composition (2) in powder form with an average particle size of 500 u.m was applied in a 
powder coating equipment. 

20 Excellent tuft achoring (ASTM D1335), filament binding {measured by Lisson test (DIN 54322), Drum test (DIN 

54023), and chair castor test (DIN 54324)), and delaminating force (ASTM D3936) were measured. 
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In the subsequent table the physical properties are listed of a blend of recycled carpet of polypropylene fabric. 
so backed with a Kraton G block copolymer containing composition according to the rventicn. obtained by srreddmg and 
compacting the carpet, and mixing the obtained particles with virgin PP homopolymer. For comparison the physical 
properties of a PP homopoiymer, a PE copolymer and the pure recycled carpet are listed. 
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virgin PP homopol. 
1 


PP homopol. + 
recycl. carpet 2* 


virgin copol (EP) 3 


recycled carpet 4* 


InnrsdiQnt 


SS 6500 x 


100 


7D 




100 


Carpet 




30 


100 




SMA 6100K (copol) v 








Plov Mnriiihi*; MPa 

1 1 tj A IVIUVJLllUo W\\ Cl 


1179 


914 


1004 


390 


Izod impact Strength 










at 23 *C kJ/m 2 


3.1 


50 


6.0 


8 5 


atO 9 C 


2.1 


3.3 


4.4 


5.3 


at -23 °C 


1.9 


2.3 


3.7 


5.0 


MFR, 230 9 C/2.16 










kg 










g/10 mm 


12 


17 


11 


33" 



" Containing ca. 5% wl G-1652 
" Measured at 190 'C/2.1 6 kg 

x a commercially available polypropylene homopor/mer. mot. weight 260.000 to 280.000: melt index = 1 2 
v a commercially available polypropylene copolymer (1 5% PE content) melt index = 11 



From the preceding table, it will be appreciated that the recycled carpet after shredding and compacting may be 
iiy blended with virgin PP homopolymer to provide properties of the blend of a quality of (filled) toughened PP 



Claims 

1. Easily and fully recyclable carpets comprising a thermoplastic carpet faonc of poiy(propylene). polyester, or poiya- 
mide yarns and a block copolymer composition, applied on the back-side of the carpet fabric, said block copolymer 
composition comprising at least: 

a) a otock copolymer, containing at least two terminal pcly(vinylaromatic) blocks and at least one internal poly 
(conjugated diene) block, 

b) a ncn-arcmatic plasticizmg oil in an amount of from 30 to 250 parts by weight per 100 parts by weight of 
block copolymer, 

c) a pory(vinylaromatic) block compatible resin, selected from coumarone-mdene resin, polyphenylene ether 
resin, oclyfstyrene) resins, poly(atfamethylstyrene) resin, vinyl toluene-alfa methylstyrene copolymer resin, 
poly(mdene) resin, and poly(methyl indene)resin m an amount of from 30 to 200 parts by weight per 100 parts 
by weight of block copolymer, 

and having a melt viscosity of <500 Pa.s at processing temperatures in the range of from 1 50 to 200°C. 

2. Recyclable carpets according to claim 1, characterised in that the original ethylenical unsaturation in the poly 
(conjugated diene) blocks has been selectively hydrogenated. 

3. Recyclaole carpets according to claim 1 . characterised in that a block copolymer composition has been applied 
on the carpet back-side in an amount of from 1 00-1 600 g/m 2 

4. Recyclable carpets according to claim 3, characterised in that the block ccoolymer composition is applied on the 
carpet back-side in an amount from 200 to 1000 g/m 2 

5. Recyclable carpets according to claims 1 -4. characterized in that as rjlock copolymer ingredient (a) linear tnblock 
copolymers or multi-armed radial or star shaped block copolymers are used, the blocks of which have been pre- 
dominantly derived from pure styrene and pure butadiene and/cr isoorene respectively. 

6. Recyclaole carpets according to claims 1-5 characterised in that the slock ccoclymer ingredient iai comprises 
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selectively hydrogenated block copolymers obtainable by grafting unsaturated carboxyiic acids or esters or anhy- 
drides thereof on the poly(con|ugated diene) blocks. 

7. Recyclable carpets according to claims 1-6, characterized m that a paratfmic oil is used m the block copolymer 
5 composition. 

8. Recyclable carpets according to claims 1 -S, characterized in that olefin oligomers or low molecular weight olefin 
polymers are used in The block copolymer composition. 

10 9. Recyclable carpets according to claims 1-8. characterized in that as component (c) a poly(alfa-methylstyrene) 
resin is used. 

10. Recyclable carpets according to claims 1-9, characterized in that the weight ratio between the components a), b) 
and c) of the block copolymer composition is in the range of from 30 to 180 pans by weight of component b) per 

is 1 00 parts by weight of block copolymer and from 50 to 1 60 parts by weight of component c) per 1 00 parts by weight 

of block copolymer. 

11. Recyclable carpets according to claims 1-10, charactenzed in that they have been derived from hot melt compo- 
sitions having a melt viscosity of from 0.5 to 100 Pa.s at processing temperatures in the range of from 150-200 °C. 

20 

12. Recyclable carpets according to claims 1 -11 , characterized in that they have neen derived from a block copolymer 
composition in the form of a fine powder which after application is fused into a continuous layer by heat treatment. 

13. Recyclable carpets according to claims 1-12, characterized in that calcium carbonate has been included as a filler 
25 in the applied block copolymer composition. 

14. Recyclable carpets according to claims 1-13, characterized in that the back layer has a thickness of from 0.5 to 5 
mm and a hardness of from 40 to 60 shore A. 

30 15. Recyclable carpet according to claims 1-14, characterised in that it has oeen snredaed. 

16. Block copolymer composition to be used for backing of easily and fully recyclaole carpets, comprising, 

a) 100 parts by weight of a bicck copolymer containing at leas; two terminal poiy(vmylaromatic) blocks and at 
35 least one internal poly(conjugated diene) block. 

b) 30 to 180 parts by weight of a non-aromatic plasticizmg oil, 

c) 50 to 1 60 parts by weight of a poly(vmylaromatic) biock compatible resin, selected from coumarcne-mdene 
resin, polyfphenylene ether) resin, poly(styrene) resin, poly(alfa-methylstyrene) resin, vinyl toluenealfameth- 
ylstyrene cooolymer rasin, poly(indene) resin and polyfmethyl mdene) resin 

40 

17. Block copolymer compositions according to claim 5, characterised in that the original ethylenic unsaturation in the 
poly(conjugated diene) blocks has been selectively hydrogenated. 

18. Block copolymer compositions according to claims 16 and 17, characterized in that they comprise modified block 
*s copolymers obtainable by grafting with unsaturated carboxyiic acids, or esters or anhydrides thereof on the poly 

(conjugated diene) blocks. 

19. Block copolymer compositions according to claims 16-18. charactenzed in that the poly(vtnylaromatic) blocxs of 
the block copolymers have been derived from pure styrene and have apparent molecular weights, in the range of 

so from 5, COO to 20,000, ana the internal polyiccnjugated diere) blocks have been derived from pure outadiene or 

isoprene and have apparent molecular weights in the range of from from 30.0C0 to 100,000 

20. Block copolymer compositions according to claims 16-19, characterized in that the poly(conjugated diene) olocks 
contain from 5 to 50% of vinyl groups, relative to the conjugated diene molecules 

55 

21. Block copolymer compositions according to claims iS-20, characterized <n that the complete blccK cccciymers 
are containing bound vinyl aromatic compound in an amount of Ircm 20 to 50% oy weight 
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Patentanspruche 

1. Leicht und vollstandtg rezyklierbare Teppiche, umfassend em thermoplastisches Teppichgewebe aus Polyipropy- 
len)-. Polyester- oder Poiyanmdgarnen und eine auf die Ruckseite des Teppichgewebes aufgetragene Blockcop- 

5 olymerzusammensetzung, wobei diese Blockcopolymerzusammensetzung zumindest umfaBt: 

a) ain Blockcopolymer, das wenigstens zwei endstandige Poly(vinylaromat)bldcke und wenigstens einen in- 
neren Po1y(konjugiertes Dien)block enthatt, 

b) ein nichtaromatisches Weichmacherol in emer Menge von 30 bis 250 Gewichtsteilen je 100 Gewichtsteile 
w Blockcopolymer, 

c) em mit dam Poly(viny!aromat)block vertragliches Harz, ausgewahlt unter Cumaron-lnden-Harz, Polyphe- 
nylenetherharz. Poly(styrol)harz, Poly(alfamethylstyrol)harz, Vinyltoluol-alfa-Methylstyrol-Copolymerharz, 
Poly(inden)harz und Poty(methylinden)harz, tn ainer Menge von 30 bis 200 Gewichtsteilen je 100 Gewichts- 
teile Blockcopolymer, wobeidie Blockcopolymerzusammensetzung eine Schmelzviskositat von <500 Pa.s bei 

ts Verarbeitungstemperaturen im Beretch von 150 bis 200'C aufweist. 

2. Rezyklierbare Teppiche nach Anspruch 1 , dadurch gekannzeicnnet, daB die ursprungiicne ethyientsche Unsatti- 
gung in den Poly(konjugiertes Dten)bl6cken selektrv hydriert worden ist 

20 3. Rezyklierbare Teppiche nach Anspruch 1 , dadurch gekennzeichnet, da(3 eine Blockcopolymerzusammensetzung 
in emer Menge von 100 bis 1.600 g/m 2 auf aie TeppicnrucKseite auigetragen woraen ist. 

4. Rezyklierbare Teppiche nach Anspruch 3, dadurch gekennzeichnet, daB die Blockcopolymerzusammensetzung 
in emer Menge von 200 bis 1.000 g/m 2 auf die Teppichruckseite aufgeoracht worden ist. 

25 

5. Rezyklierbare Teppiche nach den Anspruchen 1 bis 4, dadurch geKennzeichnet, dal3 als Blockcopolymerkompo- 
nente (a) lineare Dreiblockcopolymere oder mehrarmige radiale Oder sternformige Blockcopolymere verwendet 
werden, deren Blocke Ciberwiegend von remem Styrol bzw. reinem Butadien und/oder IsoDren abgeleitet worden 
sind. 

30 

6. Rezyklierbare Teppiche nach den Anspruchen 1 bis 5, dadurch gekennzeichnet. daB die Blockccpotymerkcmoo- 
nente fa) selektiv hydrierte Blockcopolymere umfaBt, die durch Aufpfrcpfen vcn ungesattigten Carbonsauren cder 
Estern oder Anhydriden hievon auf die Pofy(konjugiertes Dien)bldcke erhaltlich sind. 

35 7. Rezyklierbare Teppiche nach den Anspruchen 1 bis 6, dadurch gekennzeichnet. da(3 in der Blockcopolymerzu- 
sammensetzung em paraffin isches Ol verwendet wird. 

8. Rezyklierbare Teppiche nach den Anspruchen 1 bis S, dadurch gekennzeichnet. daB in der Blockcopolymerzu- 
sammensetzung Olefinoligomere oder niedermolekulare Olefinpolymere verwendet werden 

40 

9. Rezyklierbare Teppiche nach den Anspruchen 1 bis 8. dadurch gekennzeichnet, daB als Komponente (c) em Poly 
(alfamethylstyral)harz verwendet wird. 

10. Rezyklierbare Teppiche nach den Anspruchen 1 bis 9, dadurch gekennzeichnet, daB das Gewichtsverhaltms zwi- 
45 schen den Komponenten a), b) und c) der Blockcopolymerzusammensetzung im Bereich von 30 bis 1 50 Gewichts- 

teilen Komponente b) je 100 Gewichtsteile Blockcopoiymer und von 50 bis 160 Gewichtsteilen Komponente c) ;e 
100 Gewichtsteile Blockcopolymer hegt. 

11. Rezyklierbare Teppiche nach den Anspruchen 1 bis 10, dadurch gekennzeicnnet, daB sie von heiBschmeizzu- 
50 sammenseizungen mit emer Schmelzviskositat vcn 0.5 bis ^00 °a.s bei Verarbeitungstemperaturen m 3ereich 

von 150 bis 200*C abgeleitet worden sind. 

12. Rezyklierbare Teppiche nach den Anspruchen 1 bis 11, dadurch gekennzeichnet daB sie von am Blockcopoly- 
merzusammensetzung in der Form emes feinen Puivers abgeleitet werden sind. das nach dem Aufbrmgen durch 

55 Warmebehandlung zu emer kontinuierlichen Schicht geschmolzen wird 

1 3. Rezyklierbare Teppiche nach den Anspruchen 1 bis 1 2, dadurcn gekennzeicnnet. daB Kalziumcarbcnat ais Puilstoft 
in die aufgebrachte Blockcopolymerzusammensetzung aufganemmen worden ist 
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14. Rezykiierbare Teppiche nach den Anspruchen 1 bis 13, dadurch gekennzeichnet. daB die RQckenschicht eme 
Starke von 0.5 bis 5 mm und eme Hane von 40 bts 60 Shore A aufweist. 

15. Rezykiierbarer Teppich nach den Anspruchen 1 bis 14. dadurch gekennzeichnet, daB er zerkleinert worden ist 

5 

16. Blockcopolymerzusamrnensetzung zum RGckenbeschichten von leicht und vollstandig rezykherbaren Teppich en, 
umfassend: 

a) 100 Gewichtsteile eines Blockcopolymers, das wenigstens zwei endstandige Poly{vmylaromat)bl6cke und 
io wenigstens einen mneren Poly(konjugiertes Dien)block enthalt, 

b) 30 bts 180 Gewichtsteile eines nichtaromatischen Weichmacherbls. 

c) 50 bis 160 Gewichtsteile eines mit dem Poly(vmylaromat)block vertraghchen Harzes, ausgewahlt unter 
Cumaron-lndenharz, Poty(phenylenether)harz, Poly(styrol)harz, Poty(alfamethylstyrol)harz. Vinyltoluol-alfa- 
Melhylstyrol-Copolyrnerharz, Poly(inden)harz und Poly(methylinden)harz. 

15 

17. BlockcoDolymerzusammensetzungen nach Anspruch 16, dadurch gekennzeichnet, daB dte urspriingliche ethyle- 
nische Unsattigung in den Poiy(konjugienes Dien)bidcKen seiektiv hydnerr worden ist. 

18. Blockcopolymerzusammensetzungen nach den Anspruchen 16 und 17, dadurcn gekennzeichnet. daB sie modi- 
20 fizierte Blockcopofymere umfassen, die durch Aulpfropfen von ungesattigten Carbonsauren, Estern oder Anhydn- 

den hievon aut die Poly(konjugiertes Dienjbldcke erhaitlich ssnd. 

19. Blockcopolymerzusammensetzungen nach den Anspruchen 16 bis 18. dadurch gekennzeichnet daB die Poly 
{vinylaromat)b!6cke der Blockcopoiymere von remem Styrol abgeteitet worden sind und schembare Molekularge- 

25 wichte im Bereich von 5.000 bis 20.000 aufweisen und daB die mneren Polyfkcnjugiertes Dien)blocke von remem 

Butadien Oder Isopren abgeleitet worden sind und schembare Molekulargewichte im Bereich von 30 000 bis 
100.000 aufweisen. 

20. Blockcopolymerzusammensetzungen nach den Anspruchen 16 bis 19, dadurch gekennzeichnet, daB die Poly 
30 (koniugiertes Dien)biocke 5 ois 50 % Vinylgruppen, bezcgen auf die kcnjugierten CienmoieKUle, enthalten 

21. Blockcopolymerzusammensatzungen nach den Ansprucnen 15 bis 20. dadurch gekennzeichnet. safl die voilstan- 
digen Blockcopoiymere einen Gehait an gebundener Vinylaromatverbindung m einer Menge von 20 bis 60 Gew - 
% aufweisen. 

35 

Revendications 

1 . Tapis aisement et totalement recyclabfes, qui comprennent un tissu pour tapis thermoolastique en fils de polypro- 
40 pytene, de pofyester ou de poiyamide et une composition de copolymere sequence, que Ton applique au cote 

dorsal ou dos du tissu du tapis, ladite composition de copolymere sequence comprenant au moms 

a) un copolymere sequence, contenantau moms deux sequences poly(vmyie aromatiques) termmales et au 
moins une sequence de poly(diene conjugue) interne, 
JS b) une nut | e piastifiante non aromatique, en une proportion de 30 a 250 parties en poids par 1C0 parlies en 

poids de copolymere sequence, 

c) une resine compatible avec la sequence poly(vinyle aromatique), choisie parmi une resme de coumarone- 
indene. une resine de poly(ether de phenylene). une resme de poly(styrene), une resine de poiy(alcha-me- 
thylstyrene), une resine d'un copolymere de vinyltoluene et d'alpha-methylstyrene. une resine de oclyi indene) 
so 9t une resme de poly-methylindene), en une proportion de 30 a 200 parties en ooids car :C0 parries en ccids 

de copofymere sequence, 

et possedant une viscosite a I'etat fondu mferieure a 500 Pa s aux temperatures de traitement qui vanent 
de i50a200'C. 

55 

2. Tapis recyclables suivant la revendicaticn 1 , caractenses en ce que I'msaturation ethyiemque d'ongine dans les 
sequences de poly(diene conjugue) a ete selectivement hydrogenee 



14 



EP 0 710 305 B1 

3. Tapis recyclables suivant la revendication 1 , caractenses en ce qu'une composition de copolymere sequence a 
at 8 appliquee sur le cote dorsal du tapis en une quanuta de 100 a 1600 g/m 2 

4. Tapis recyclables suivant la revendication 3. caractenses en ce qu'une composition de copolymere sequence a 
s ete appliquee sur le cote dorsal du tapis en une quantrte de 200 a 1 000 g/m 2 

5. Taois recyclables suivant rune quelconque des revendications 1 a 4, caractenses en ce que, a tit re d'ingredient 
du type copolymere sequence (a), on utilise des copolymeres tnsequences lineaires cu des copolymers sequen- 
ces en forme d'etoile ou radiaux, multibras, dont tes sequences denvent de maniere predominante du styrene pur 

io et du butadiene et/ou de I'isoprene purs respectrvement. 

6. Taois recyclables suivant i'une quelconque des revendications 1 a 5. caractenses en ce que I'ingredient du type 
copolymere sequence (a) est constitue de copolymeres sequences selectivement hydrogenes. obtenus par ie 
greffage d'acides carboxyliques msatures ou de leurs esters ou anhydrides sur !es sequences de poly(diene con- 

is jugue). 

7. Tapis recyclables suivant i'une quelconque des revendications 1 a 5, caractenses en ce que I'on utilise une huile 
paraffinique dans la composition de copolymere sequence. 

20 8. Tapis recyclables suivant I'une quelconque des revendications 1 a 6, caractenses en ce que I'on utilise des oligo- 
meres d'olefines, ou des polymeres d'olefines de faibles poics molecutaires dans la composition de copolymere 
sequence 

9. Tapis recyclages suivant I'une quelconque des revendications 1 a 3, caractenses en ce que. a titre de composant 
25 (c), on utilise une resine de poly(alpha-methylstyrene). 

10. Tapis recyclables suivant I'une quelconque des revendications 1 a 9. caractenses en ce que le rapport ponderal 
entre les composants a), b) et c) de la composition de copolymere sequence vane de 30 a 1 SO parties en poids 
de composant b) par 100 parties en poids de copolymere sequence et de 5C a 160 parties en poids de composant 

30 c) par 100 parties en poids as copolymere sequence. 

11. Tapis recyclables suivant I'une quelconque des revendications 1 a 10. caractenses en ce qu'ils denvent as com- 
positions thermofusibles possedant une viscosite a I'etat fondu de 0, 5 a 1 00 Pa s a des temperatures de traitement 
qui varient de 150 a 20C°C. 

35 

12. Tapis recyclables suivant I'une quelconque des revendications 1 a 11. caractenses en ce qu'ils denvent d'une 
composition de copolymere sequence se presentant sous la forme d'une poudre fine que I'on fait fcndre. apres 
son application, en une couche continue par un traitement thermique 

40 13. Tapis recyclables suivant I'une quelconque des revendications 1 a 12, caractenses en ce que du carbonate de 
calcium a eta mcorpore a trtre de charge dans la composition de copolymere sequence appliquee. 

14. Tapis recyclables suivant I'une quelconque des revendications 1 a 13, caractenses en ce que la couche dorsale 
constitutive du dossier possede une epaisseur de 0,5 a 5 mm et une durete de 40 a 60 shore A. 



45 



15. Tapts recyclables suivant I'une quelconque des revendications 1 a 1 4. caractenses en ce qu'ils ont ete decniquetes 

16. Composition de copolymeres sequences a utiliser pour ;a garniture dorsale de tapis aisement et totaiement recy- 
clables. qui comprend : 

a) 100 parlies en poids d'un copoiymere sequence contenant au mctns deux sequences poly(vmyie aromati- 
ques) terminates et au moms une sequence de poryfdiene conjugue) nteme, 

b) 30 a ISO oarties en poids d'une huile plastifiante non aromatique 

c) 50 a 1G0 parties en poids d'une resine compatible avec la sequence pclyivmyle aromatique) choisie parmi 
une resine de coumarcnenndene. une resine de poly(atherde ohenyiene'i. des resmes de polyi styrene i.' une 
resine de ooly(alpha-methystyrene), une resine de copolymere de vmyitoiuene et d'aipha-methylstyrene une 
resine de poly(indene) et une resine poly(methylindene) 
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,7 Composes de cameras sequences su.van, la revendcat™ ,6. caractensaes en ce que .osa.urat.on ethy 
lenique d'ongme dans la. sequences de po^ldiene con.ugue) a em selecvemem hydrogenee. 
. . ™,„K,mi,« ^nuances suivanl les revendications 16 at 17, caractensees en ca que qu elles 

18 - sets :::^;:::^v^s ^ => r T « «r — - 

satures ou da laurs asters ou de leurs anhydrides sur las sequences de polygene ccn |U gue), 

19 Compos.tions de coporymares sequences smvant les revendica.^ns 16 413, caracerisees en ce que les rtquan- 
ces poW^yla argues) des copolymers* sequences derryent du styrene pur e« possedent das pcds mole- 
a re sa^parents qui vanei, de 5000 a 20 000 et ,es sequences da polyene -n,u 9 ue .n^arnes ardent du 
butadiene ou de fscprene pur at possedent des poids molecula.res apparents qu, vanent de 30 000 a 100 000. 

30 Comoositions de copolymers sequences su.vant les revendications 16 a 1 9, caractensees en ce que las sequerv 
«T^tSTu.Tc«Si.nn«« da 5 a 50 % da radicau* vinyle, par rapport aux molecules da d.ene 

conjugua. 

21 Compositions da copolymers sequences suivan. les revendications 16 a 20. caractensees ; er ■ c. .qua les copo- 
lymeres sequence* complets continent un compose v.nyla aromat^ue He en une proportion de 20 a 60 .. en 
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